This study was conducted to investigate the effects of bacterial inoculation (Lactobacillus plantarum) and cutting height on the chemical composition, fermentation characteristics and in vitro dry matter digestibility (IVDMD) in whole crop barley silage. Barley forage (Youngyang hybrid) was harvested at about 27% of dry matter (DM) level at two different cutting height (5 vs. 15 cm). And it was chopped to 5 cm length and treated with or without L. plantarum. Four replicates of each treatment were ensiled into 10 L mini silo (3 kg) for 100 days. After 100 days, bacterial inoculation decreased (p=0.001) DM content, while increased cutting height increased (p=0.002) DM in uninoculated silage. Crude protein (CP) concentration was decreased by increasing height in uninoculated silage (8.84 vs. 8.16) but increased in inoculated silage (8.19 vs. 8.99). Both neutral detergent fiber (NDF) (p<0.011) and acid detergent fiber (ADF) (p<0.004) were decreased by increasing cutting height of forage at harvest. The IVDMD and ammonia-N was increased (p=0.001) by increasing cutting height and inoculation, respectively. Lactic acid bacteria (LAB) was increased (p=0.002) in inoculated silage, but yeast count was decreased (p=0.026) in uninoculated silages. It is concluded that increased cutting height of forage at harvest could be useful to make a fibrous portion with increase of dry matter digestibility of silages.
Ⅰ. INTRODUCTION
The forage is indispensable resources for normal development of the rumen in ruminants. High quality forage is known as a key resource to improve the animal productivity (Kim et al., 2012) . Oba and Allen (1999) reported that increased neutral detergent fiber (NDF) digestibility improved dry matter (DM) intake and 4% fat-corrected milk. Also high quality forage can replace some parts of concentrate from mixed feed (Seo et al., 2010) .
In South Korea, more than 80% of demanded forage is producing in domestic, and the ensiling is the main procedure for forage preservation (McDonald et al., 1991) .
Barley is widely used to make silage in Korea for its high proportion of rumen-fermentable carbohydrates (Eun et al., 2004) . Therefore, improving the nutritive quality and digestibility of barley silage has considerable importance for beef and dairy producers.
Usually extended wilting time lead to decreases of silage quality (Kim and Adesogan, 2006) . In Korea, barley forage usually wilted for one or two days to adjust moisture content. However, it is hard to wilt quickly due to frequent rain during harvesting season. With this reason, increases of cutting height may increase the aeration at the bottom of harvested forages layed down at the field, which could help to increase silage quality by decreased wilting time.
Moreover, increasing cutting height from the ground helps to improve fiber digestibility (Tolera and Sundstøl, 1999) . Wu and Roth (2005) also reported that increase in cutting height of corn at harvest, crude protein (CP) concentration and NDF digestibility was improved in following silage.
Using bacterial inoculants is another approach to improve the silage fermentation and nutrient digestibility. Numerous precedence studies showed that bacterial inoculants are used in silage to stimulate lactic fermentation, decreasing pH and thereby improving silage preservation (Seale, 1986; Filya et al., 2000; Baah et al., 2011) . Considerable studies were carried out to determine the effect of bacterial inoculants or cutting height separately, however, the effect of bacterial inoculants and cutting height together on silage quality was not studied. Therefore, this study was carried out to determine the effect of applying inoculants in barley forage harvested at different cutting height on nutritive value and fermentation quality of barley silage. plantarum. Four replicates of each treatment were ensiled into 10 L mini silo (3 kg) for 100 days at room temperature in an enclosed barn.
Ⅱ. MATERIALS AND METHODS

Preparation of silage
Laboratory analysis
At the day of silage making and at silo opening, fresh treated forage and silage (500 g), respectively, were sub- 
Microbiological count
The counts of Lactic acid bacteria, yeast and mold were 
DNA Extraction, primers and PCR conditions
Extraction of genomic DNA was conducted by using QIAamp DNA mini kit (Qiagen, USA) following the manufacturer's protocol and concentrations were measured by using a NanoDrop Spectrophotometer (ND-1000, USA). The amplified fragments were subjected to electrophoresis 
Statistical Analyses
This experiment was a conducted in completely randomized design with a 2 × 2 factorial arrangement. The data were analyzed using GLM procedure of SAS (2002) 
Ⅲ. RESULTS AND DISCUSSTION
The chemical composition of the barley (Youngyang)
forage before ensiling was shown in were similar to the other studies (Kim et al., 2013; Amanullah et al., 2014) . Generally, the lower part of the forage is considered to be highly lignified and poorly digestible (Tolera and Sundstøl, 1999) . Bernard et al. (2004) reported that increase in cutting height reduce the ADF concentration. The chemical composition of barley silage after 100 days of ensiling were described in Table 2 As the lower part of the forage plants is more fibrous (Tolera and Sundstøl, 1999) , so leaving some portion of that part at harvest resulting to lower down the fiber content of silage.
In vitro DM digestibility and fermentation characteristics in barley silage (Youngyang) at 100 days of ensiling are presented in Table 3 . The IVDMD was increased (52.9 vs.
47.7%; p=0.001) with the increase of cutting height.
Increasing cutting height at harvest helps to improve digestibility of forage or silage by reducing the lignified lower part of the plant (Wu and Roth et al., 2005) . The fiber of lower part of the plants is usually lignified and less digestible (Tolera and Sundstøl, 1999) . In this study, it was also observed a significant reduction in fiber content Forage were harvested at 5 and 15 cm height from root, respectively. 2) Ino = inoculant effect; Height = cutting height effect; Ino*Height = interaction effect between inoculant and cutting height.
3) IVDMD, in vitro dry matter digestibility. (Zahiroddini et al., 2004) . In this study, overall lactic acid production was not affected by bacterial inoculation. Therefore, the pH of resulting silage remained unaffected. Bacterial inoculation increased the concentration of ammonia-N expressed both in percent of DM and total N (p=0.001).
The increase of ammonia-N in silage usually indicates proteolysis in silage and considered as loss of protein (Ohshima and McDonald, 1978) . However, in this study, Table 4 . The LAB count was increased by both inoculation (7.11 vs. 6.47 log10 cfu/g; p=0.002) and higher cutting height (7.12 vs. 6.46 log10 cfu/g; p=0.002). This increase in LAB might be originated from L. plantarum inoculation in that group of silages. Yeast count was observed lower (6.01 vs. 6.83 log10 cfu/g; p=0.026) in uninoculated silage, but increased by increasing cutting height (6.84 vs. 6.01 log10 cfu/g; p=0.017). Numerically, the acetate concentration was higher in uninoculated silages that has greatest antimycotic effect among the short chain fatty acids in the resulting silages (Danner et al., 2003) . Mold was neither affected by inoculation nor by cutting height (p>0.05).
The PCR analysis for L. plantarum DNA followed by 
Ⅳ. CONCLUSION
It is concluded that increasing cutting height of forage at harvest is helpful to decrease fibrous portion but increase dry matter digestibility of silages. Bacterial inoculation did not bring any siginificant change in silage fermentation in this study. In some cases, the inoculated strain of bacteria may have some sort of antagonism and/or absence of synergism with the originally existed epiphytic bacteria on the plants. More detail study is needed in future to understand the effect of inoculation on silages of different cutting height.
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